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Learning Curves

■ Learning in depth about landslides 

■ How they form and why, the types, danger levels 

associated with each, typical characteristics during 

and after formation

■ Familiarizing ourselves with what types of slides are 

common to Costa Rica

■ Being aware of characteristics such as:

– Weathering and erosion due to wind and water

– Oxidation

– Whether we’re looking at regions of soil or rock

– The presence of vegetation or lack thereof



Learning Curves

■ Working with LiDAR images

■ How to read and analyze the images by applying our textbook knowledge to the data. 

■ Getting used to what landslides look like from a helicopter view and what are typical landslide characteristics to be aware 

of in Costa Rica.

■ How to differentiate landslides from things that are normal or typical to the Costa Rican terrain

examples: 

– at a glance quarries look like landslides

– really straight lines don’t typically exist in nature: they were rain ditches

– certain regions had patches of land with different vegetation giving the section the appearance of a slide

– Marking landslides that were irrelevant to route 27



What are landslides 
and why study them

■ Are a type of natural disaster

■ There are many different forms. Can be:

– slow moving, fast, small, 

catastrophic, or any combination in 

between 

■ They can cause structural damage to 

nearby existing infrastructure

■ Jeopardize public safety 

■ Can be caused naturally but sometimes 

certain types of human action or inaction 

can trigger them as well



Landslides in Costa 
Rica and Route 27

■ Route 27 is a national route responsible 

for the exportation of 40% of goods from 

San Jose to the Pacific Coast—

– It is a concession project which 

requires it to comply with 

international safety laws 

■ In the case of Route 27 landslides would 

be causing significant amounts of traffic 

which affects businesses, tourism, and 

the day to day life of Costa Rican 

residents



Landslides in Costa 
Rica and Route 27

■ Costa Rica in particular is more 

prone to them because of:

– The country surrounded by 

many plate tectonics 

boundaries increasing 

seismic activity

– Heavy rain seasons which 

saturate land masses and 

make them more unstable

– Because of its’ mountainous 

terrain It produces steep 

slopes 



Landslides in Costa Rica and Route 27

■ They have a level of predictability because they:

– We can identify the characteristics of landslide 

formation

– Are aware of the triggers

■ Closely monitoring regions for changes in the topography 

allows us to create a hazard map of route 27



What are Landslide Hazard Maps

■ Hazard maps serve as an early landslide detection and 

prevention tool

■ Helps direct attention, time, energy, and money to areas that are 

susceptible to landslides to correct the issue

– It saves more money to correct a problem before it happens 

rather than after



Route 27 and 
problems on 44-
45km

■ At the 44-45km mark, the 

land underneath the route is 

moving taking the road with 

it. 

■ For many years the 

movement was slow and 

constant enough for the 

danger to not be so 

imminent but in recent the 

velocity of the slide has 

increased prompting 

immediate action



44-45 km



Creating a Hazard 
Map of Route 27

■ Move LiDAR images into Global Mapper 

software

■ Divide up the 70km route into 1km bite-

sized pieces

■ Split the route into two parts

■ Use surfer software to calculate the slopes 

of the topography 



Continued

■ Find the slope angles and creating a color-coded key to 

match the color-coded maps.

– Not the terrain images from lidar, these colors are 

expressing the angle of the slope

■ Look at LiDAR images to identify landslides or potential 

problem areas based off of the signs and 

characteristics we learned about

■ Encircle these regions with global mapper tools, 

numerating them, and organizing them onto an excel 

spreadsheet 

■ Find the area(sq. km) of the landslide and designating 

a coordinate point(x,y) on each one

■ Overlaying highlighted areas and the slope angles and 

comparing it to the LiDAR images to get a more 

accurate sense of the landslide

– Associating a slope angle range to each encircled 

area and adding this data to excel



Continued

■ Revising all our areas and characterizing 

them 

– Forced us to revise all the landslides we made 

before hand

■ Noting if a water source is present, if the 

region is close to route 27 or capable of 

impacting it, and the type of geology

■ Counting how many regions we have per km 

and setting this as our “z” coordinate



Where we’re going 
from here

■ Using surfer to plot the x, y, z 

coordinates onto the map of route 27 

which creates the density map aka 

the hazard map  

■ Expected to have the hazard map 

done by halfway through our spring 

semester


